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(54) Method for preparing alkali carboxymethyl cellulose 



(57) The invention is related to a method for prepar- 
ing carboxymethyl cellulose (CMC), comprising steps 
where the cellulose is ground, moistened with a reaction 



medium, mercerized with an aqueous solution of NaOH, 
treated with monochloroacetic acid, and optionally neu- 
tralized with acid, whereby a mixture of ethanol and iso- 
propanol (EtOH/lPA) is used. 
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The invention is related to an improved method for preparing alkali carboxymethyl cellulose 
n,»nl!? 7 bOXymethy ! Ce " UlOSe (CMC > is fre 9 uen, 'y us * d * the form of its sodium salt to modify the rheological 
Sen no of SZL^'^' ^ appHcati ° nS inC,Ude ,he lowing: Potion of water, treating of SSS 
in ST , foodst " ffs , and med. Cl nes, th.ckening of cosmetic products, thickening of farm products, use in oil drilling 
Snn « rt* COnStrUCt '° n mater,als ' m °dification of ceramic materials, modification of latex colours, use in paper 
coating and the use as a protective colloid in emulsion polymerization and suspension polymerization 
k« v £ '? 3 water - soluble P o| V mer Prepared from cellulose. The water-solubility is brought about by adding car- 
boxymethyl groups ,n a cellulose body. The properties of the CMC are affected by its degree of polymerization (DP 

s U bsmutl S ref^ (DS) ' H 6 diStribU,i ° n ° f SUbStitUentS in the CMC -°'-u,ar 9 chain. Th e CMC degree of 
m^ecule Carb ° Xyme,hyl 9rou P s ' on the avera 9*. are reacted with one glucose unit of a cellulose 

In known methods, CMC is prepared from clean cellulose, normally from bleached sulphite softwood pulp In oreo- 

7emosZfX SCO : 7 COt, ° n Hnter iS 96nera,ly US6d The P rg P aration is started ^ meSica y glTg 

v« 1 HphIh ' W6bS ° r Ce " UlOSe balSS Varl ° US * peS 0f known 9rinders are used - "he degree J grinding 

varies depending on the preparation method. ynnuing 

, tn ! e 9r ° Und Ce " Ul °f,t iS mois,ened wi »h a^ohol that is used as a reaction medium and is mostly either ethanol 
(EtOH) or isopropanol (I PA). Then an aqueous solution of sodium hydroxide (NaOH) is added to the pulp to effec 

aa^aZZ tl ^ " ° n * he am ° Unt °' NaOH Duri "9 tbe mercerization he pufp is 

con2n, o^th emperatUre ,S preferab| y ad i usted betw een 10 and 20°C. If ethanol is used as a medium, the dry 
content of the pulp ,n mercerizat.on normally varies between 20 and 40%. In the slurry method, IPA is the substance 
most commonly used and the dry content in mercerization is generally between 10 and 17% substance 

creasedT 50 WC^JZT^I " ^ ™ rce " z ° d PU ' P and " 3fter a9 * ation ' the temperature is in- 

tZl^J T, ° w u CA IS r6aC,ed Wtth thS free hydrOXyl 9rOU P s of cellu,ose . fo rming water-soluble car- 

£ X: T, T*u T, Ch ' 0ride SOdiUm 9 ' yCOlate arS 9Snera,ed as ^-Products in the reaction. The technical 
CMC can be left slightly alkalic or, alternatively, it can be neutralized 

c„,„t G8n ? rally ' 5° P ? d ? Ct iS neutrali2ed and dried as such (technical quality) or it is washed by an alcoholic water 
solution (purified quality) and dried. Sodium salt of carboxymethyl cellulose is obtained as an end product 
The CMC degree of substitution depends on the amount of NaOH and MCA 

One drawback of the ordinary manufacturing method of CMC described above is the poor chemical efficiency of 

££Sr27£Tn £ xhe < de9ree of substi,ut,on achieved by usin9 a certain amount of solvent % evTousS 

alcohols other than ethanol or isopropanol have been used, such as methanol and butanol, but all other alcohols 
Forr, e a n;: X R ePt ° r eth p an °' and iSOprapano1 ' have y ielded a Poo-r chemica. efficiency and wo sf p^uct qua% 

ELS^ST 8 ' 1 f w 04336 d8SCribeS 8 m8thod in Which a mixture contai ™9 e thano. and iso-butanoT nl 
butanoi, n-propanol, acetone or dioxan is used as the solvent 

The present invention aims at eliminating the drawback described above, i.e., improving the solvent system used 
.n the manu actunng method of CMC. The objects of the invention are now achieved by a new solvent system v^iich 
auZZT?VT eT ChemiCa ' 6ffiCienCy ,han the kn ° Wn SO ' Vem Sys,ems furthermore, the end resuttS a h^er 
sCuSr" ' eXamP ' 6 ' " 3 Cl8arer aQUeOUS SOlUti ° n ° f thS Pr ° duct and im P raved 

The invention is primarily characterised in what is described in the characterising part of Claim 1 
According to the mvention, it is now understood that in the manufacture of CMC, a mixture of ethanol and isooro- 

?n a th 0 TaZTrTX ^ T 38 9 m9d,Um ° therWiSe ' the kn ° Wn manufacturing method described "abov ^ is used 
m the method according to the invention. According to the invention, a mixture of ethanol and isopropanol with the 

W 6$n«Z ° f 40? we? : 9 ° %)/(90% * 10%) ' Pr8,erab,y (3 ° % " 70% >'< 70% - WnSKSS^S 

DS of 0 75 tnd V: n m Z , ,mPr °y ,n9 thS ChSmiCal 6ffiCienCy by 3 " 6% tor a P roduc, that has a de 9ree of substitution 
of a ™pa ^ "*? Pr0dUCt that h3S 3 de9ree ° f substitu tion DS of 1 .0. In mercerization the water content 

of an EtOH/lPA mixture according to the invention is preferably in the range of 10-20% 

in tZt™ZTZ Xhe ^ thS d6gree °' substitu tion of 2% aqueous CMC solution as a function of the change 

m the EtOH/lPA m.xture rat.o (the weight percent of EtOH in the mixture). The same figure correspondingly shows tSe 

5S n when n r°r ,y , With Vari ° U r iX,Ure ra,iOS - The IOWeSt ViSCOSi,y is ° b,ained by usin9 a m Wure raSaboTloS 
50% when manufacturing a product with a degree of substitution DS of 1 .0 

In the following, the invention is described in detail with the aid of a few examples. 
Example 1 

Gen rally, salt decreases the viscosity of aqueous CMC solution, which in some applications is disadvantageous. 
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The effect of salt on the viscosity of the aqueous CMC solution was examined by using products which had been 
manufactured by using an isopropanol (I PA) medium and, on the other hand, by using a solvent mixture (EtOH/lPA) 
according to the invention. 

A product according to the invention (DS 0.75) was prepared. 1 350g of 95 weight% aqueous solution of the EtOH/ 
s IPA mixture (50%/ 50%) was added to 100g of 1 00%, ground cellulose (less than 0.3mm). Mercerization was performed 
by adding, to the mixture, 99g of 50 weight-% aqueous NaOH solution. The mixture was agitated by cooling (less than 
20°C) for one hour. 70g of 80 weight-% monochloroacetic acid (MCA) was added to the mercerized pulp, the mixture 
was agitated the whole time after the addition, and the mixture was heated to 70°C. After one hour, the mixture was 
cooled and neutralized by using 15% hydrochloric acid. The product was washed three times by using a 75% ethanol 
10 solution (1 OOOg / wash). 

Example 2 

A product according to the invention (DS 1 .0) was prepared. 1 350g of 90 weight-% aqueous solution of the EtOH/ 
is IPA mixture (50%/ 50%) was added to 100gof 100%, ground cellulose (less than 0.3mm). Mercerization was performed 
by adding, to the mixture, 147g of 50 weight-% aqueous NaOH solution. The mixture was agitated by cooling (less 
than 20°C) for one hour. 106g of 80 weight-% monochloroacetic acid (MCA) was added to the mercerized pulp, the 
mixture was agitated the whole time after the addition, and the mixture was heated to 70°C. After one hour, the mixture 
was cooled and neutralized by using a 15% hydrochloric acid. The product was washed three times by using a 75% 
20 ethanol solution (1000g / wash). 

Reference examples 1 and 2 

The reference products were prepared in the same way as in Examples 1 and 2 but, instead of the EtOH/lPA 
2S solvent mixture, 90% IPA was used as the medium. 

Table 2 shows the measurement results of the effect of salt on the viscosity of the aqueous CMC solution for the 
products of the reference example, which were manufactured in an IPA medium, and for products obtained according 
to examples 1 and 2, which were manufactured in the solvent mixture according to the invention. 

30 Table 2 



Example Medium 


2% CMC viscosity (mPas) 


2% CMC + 4% NaCI viscosity (mPas) 


Example 1 


EtOH/lPA (50%/50%) 


1400 


1700 


Example 2 


EtOH/lPA (50% / 50%) 


5400 


6900 


Ref. example 1 


IPA 


8800 


830 


Ref.example 2 


IPA 


3700 


50 



45 The table shows that the viscosity of a CMC aqueous solution containing 4% of salt and prepared by using the 

solvent mixture according to the invention has actually increased as compared to the viscosity of a clean (saltless) 
aqueous solution. This proves that the carboxyl groups of the CMC prepared in the solvent mixture according to the 
invention are more evenly distributed in a CMC molecule. 

so 

Claims 

1 . A method for preparing carboxymethyl cellulose (CMC), comprising steps where the cellulose is ground, moisten d 
with a reaction m dium, mercerized with an aqueous solution of NaOH, treated with monochloroacetic acid, and 

55 optionally neutralized with acid, haracterized in that a mixture of ethanol and isopropanol (EtOH/lPA) is used as 

the reaction medium. 

2. A method according to Claim 1 , characteriz d in that the weight ratio of EtOH/lPA is (1 0% - 90%) / (90% - 10%). 
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3. A method according to Claim 2, charact rized in that the EtOH/lPA ratio is preferably (30% - 70%) / (70% - 30%). 

4. A method according to any of the preceding Claims, characterized in that, during mercerization, the water content 
of the EtOH/lPA mixture is in the range of 10-20%. 
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